Aim-To determine the extent of use of drugs that are either not licensed (unlicensed), or are outside the terms of their product licence (oV label) in a neonatal intensive care unit. Methods-A prospective study was conducted over 13 weeks. Results-455 prescription episodes were administered to 70 babies. 63 (90%) patients were given a drug that was either unlicensed or used in an oV label way. 54.7% prescription episodes were oV label, many for more than one reason, and 9.9% (45) were unlicensed; 35.4% (161) prescription episodes were licensed. Conclusion-The use of unlicensed and off label drugs in neonatal intensive care seems to be far greater than other paediatric settings. This highlights the difficulties faced by those trying to ensure safe and eVective prescribing for neonates. Urgent action is required to resolve this situation.
Drugs are subject to licensing procedures to ensure their safety, eVectiveness, and quality. Many drugs used to treat children in hospital are either not licensed (unlicensed), or are prescribed outside the terms of the product licence (oV label). 1 2 Despite widespread interest in the licensing of medicines in children, there is little information available on the extent of unlicensed and oV label drug use in this age group, particularly in neonates. 1 2 This study was designed to assess the extent and nature of unlicensed and oV label drug use in a neonatal intensive care unit in a district general hospital.
Methods
A data collection form was designed and used by the clinical research pharmacist (SC) to gather information prospectively from prescriptions for all patients admitted to neonatal intensive care for 13 weeks from February to May 1998. Details recorded included: patient's hospital number, date of birth, weight, gestation, diagnosis, drugs administered, date and route of administration, dose, frequency and indication for use. As in previous studies, 2 the use of the following drugs was not recorded: standard intravenous replacement solutions, flushes of sodium chloride 0.9% or heparin to maintain the patency of intravenous and arterial lines, blood products (other than albumin) and oxygen therapy.
All drugs administered were assessed by SC for unlicensed or oV label use using a classification system described and used in previously published studies. 3 Categories of unlicensed drugs identified included: + Modifications to licensed drugs. An example of this is the preparation of a total parenteral nutrition infusion by a hospital pharmacy aseptic service unit. + The use of "special" formulations of licensed drugs produced under a manufacturing licence. An example is a suspension of a drug licensed in a solid dose form but formulated into a liquid preparation by a "specials" manufacturer-for example, dexamethasone. + "New" drugs produced under a specials manufacturing licence. These drugs have often been used for many years but have never undergone formal clinical trials or been subject to the licensing regulations and therefore have no product licence. An example is tolazoline injection for the treatment of pulmonary hypertension in neonates. OV label categories included the administration of a drug to patients of an age not covered by the product licence, in a dose other than that specified in the licence, by an alternative route or for an indication not included in the licence. The primary reference source used was the Data Sheet Compendium 1998-99 produced by the Association of the British Pharmaceutical Industry. 4 Alternative sources of information used included the package insert from certain products and the British National Formulary March 1998 5 as most information in these sources conforms to that in a drug's data sheet. The manufacturer of the product was contacted where other information could not be found or was ambiguous.
Results
Seventy patients were admitted to neonatal intensive care during the study period. Forty nine babies were premature, requiring intensive care; the median gestational age in this group was 33 weeks (range 26 to 36 weeks). Twenty one babies were term (37 or more weeks gestation) and required intensive support due to suspected sepsis (n=6), hypoglycaemia (n=5), transient tachypnoea of the new born (n=3), congenital heart defects (n=2), neonatal abstinence syndrome (n=2), seizures (n=1), meconium aspiration (n=1), or respiratory distress (n=1).
The babies received a total of 455 prescription episodes (each episode being a course of a drug or a single one oV dose). The number of prescription episodes per patient ranged from 0 to 42, the median being 3.5. The 10 most commonly administered drugs are shown in table 1.
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One hundred and sixty one (35.4%) of the prescriptions were licensed drugs used in a licensed way. Forty five (9.9%) were unlicensed drugs and the remaining 249 (54.7%) episodes were drugs used in an oV label way. Sixty three (90%) babies received at least one unlicensed or oV label drug.
The unlicensed drugs fell into three categories as shown in table 2. The oV label drugs can be classified as shown in table 3.
OV label use is far more common than unlicensed drug use in this population. The most commonly administered unlicensed and oV label drugs in this study are shown in table 4. It includes nine of the 10 most frequently prescribed drugs used in neonatal intensive care (table 1, all except frusemide).
Thirteen prescription episodes were unlicensed and oV label. This apparently contradictory statement is explained by the fact that these were all intravenous infusions of drugs prepared in a ready to administer form by the Pharmacy Department Aseptic Services Unit, thus rendering them unlicensed preparations. The drugs involved were morphine and dopamine. As these are not recommended for use in neonates they were oV label for age.
Seventy six prescription episodes were oV label for two reasons. An example is Dalivit multivitamin drops that are started on day 10 in a dose of 14 drops daily, according to this neonatal intensive care unit policy. They are licensed from six weeks of age at a dose of 7 drops daily. In our unit they are therefore used oV label for age and dose.
Discussion
Previous studies in a regional children's hospital have described unlicensed and oV label drug use in a paediatric intensive care unit, and on paediatric medical and surgical wards. 1 2 On a paediatric intensive care unit 31% of prescription episodes were unlicensed or oV label drugs and 70% of patients received at least one unlicensed or oV label drug.
1 On paediatric wards 25% of prescriptions were unlicensed or oV label and 36% of patients received at least one unlicensed or oV label drug. 2 The overall incidence was similar on the medical and surgical wards studied. This study shows that unlicensed and oV label drug use in the neonatal intensive care setting is far greater than in older children.
Information in the product licence is designed to ensure safe, eVective prescribing. Our study indicates many prescriptions in neonatal intensive care are oV label-that is, given in a way not covered by the product licence. This highlights the inadequacies of the current licensing framework.
Dose recommendations for children, and neonates in particular, are often unreliable for safe prescribing. The commonest drug prescribed in this study was gentamicin injection, a drug used routinely in many neonatal centres. Manufacturers of gentamicin injection recommend doses of 2.5-3 mg/kg/dose given twice daily for the first 7-14 days of life. Gentamicin is renally excreted, and at birth renal function is limited due to the anatomical and functional immaturity of the kidney. Glomerular filtration rate may be as low as 0.6-0.8 ml/min in preterm infants, depending on postconceptional age and prenatal exposure to drugs such as steroids and indomethacin. 6 To account for this our neonatal intensive care policy is to give 2.5 mg/kg/dose at dosing intervals determined by postconceptional age-for example, 18 hourly or 24 hourly (an oV label dose). If group.bmj.com on November 24, 2015 -Published by http://fn.bmj.com/ Downloaded from licensed doses were used, premature babies would be exposed to excessive serum concentrations of this highly toxic drug. 7 The prescriber may also find the recommendations of the product licence and current prescribing practices at variance. Benzyl penicillin was the second most commonly prescribed drug in our study used in a dose of 120 mg/kg/day for neonates under 7 days of age, and 240 mg/kg/day thereafter. The licensed dose in newborn infants is normally 50 mg/kg/ day, 100 mg/kg/day if meningitis is suspected, increasing to 150 mg/kg/day after the first week of life. The high oV label dose in the neonatal intensive care policy is used because of concerns regarding group B streptococcal sepsis. 8 Commonly used references for neonatal prescribing, such as the Alder Hey Book of Children's Doses or the Guy's, St Thomas' and Lewisham Hospitals Paediatric Formulary, all contain diVerent doses which poses a dilemma for clinicians when trying to ensure safe and eVective prescribing.
Evidence based practice is advocated in all areas of patient care, but as this study shows it is certainly not the norm in the treatment of the neonatal population. Vitamin K is administered to all babies at birth. In this hospital some babies receive it in the delivery room and therefore these figures are not included in the number of drugs administered in the neonatal intensive care unit. Vitamin K has been given to most newborn babies in the UK for the past 50 years. Yet only in the past decade have there have been controlled clinical trials of suYcient statistical power to determine the minimum eVective dose and duration of treatment. 9 10 In our unit a dose of 250 µg is given by the intramuscular route to all babies who require admission to intensive care. In light of current doubt regarding the safety of the drug, neonatologists are understandably reluctant to increase to the licensed dose of 1 mg, therefore all these babies receive an oV label dose.
The licensing process was established under the Medicines Act of 1968 after toxic eVects were found in fetuses and neonates exposed to certain drugs. These included the use of thalidomide in pregnancy, resulting in phocomelia, an eVect of a drug on the developing fetus. Chloramphenicol caused grey baby syndrome and deaths in neonates due to doses which exceeded the underdeveloped hepatic metabolism of the neonate. Neonates, with their immature hepatic and renal function, rapid growth, continual changes in capacity to handle drugs, and unpredictable sensitivity to drugs are likely to be more susceptible to toxic eVects than any other identifiable population. These physiological factors are compounded by the lack of trials to provide accurate pharmacokinetic data on which to base dose recommendations, leading to estimations based on extrapolation from adult parameters. As the technology to save babies at earlier gestations progresses, careful, well designed and conducted clinical trials are essential if further serious adverse drug reactions are to be avoided.
In conclusion, we have shown that on a neonatal intensive care unit most prescriptions are either oV label or unlicensed, with only 35% of prescription episodes licensed. The problem of licensing of drugs in children has recently been addressed by the publication of new guidance on clinical investigation of medicinal products in children that came into force in September 1997.
Commentary
What is written in the manufacturers' data sheets and summaries of product characteristics about medicinal products, and what is recommended in the standard text books on paediatrics and current formularies on medicinal drugs for children, indicates that many doctors must be prescribing medicines to be given in ways and for conditions not stated in the licence.
The problems of the use of medicines for children outside the licensed indications were outlined in a Joint Report of the then British Paediatric Association and the Association of the British Pharmaceutical Industry: Licensing Medicines for Children.
12 This report made recommendations with respect to future clinical trials on children, age bands, surveillance of unlicensed use, and the interpretation and clear presentation of whatever information is available. When the Select Committee on Health learnt of the problems they wrote in their 1997 report on child health 13 : "We share the view of the working party that the current situation in regard to the testing and licensing of medicines for children is unacceptable. Indeed, we were astonished to discover that this situation existed, and we imagined that most members of the public would share our reaction. We must emphasise that it would be wrong to assume that
